Office 3 



iru/6B ZCOV 0 04 4 6^ 



INVESTOR IN PEOPLE 



The Patent Office 
Concept House 
Cardiff Road 

Newport . 

South Wdes 



^1o«P'° 05NOV20M 



WIPO 



PCT 



I, the Signed, being anofn^rduly c^^onS * 



tatbis^rtiflcateaEdmyacco^^^^^^^ ^mediately before re- 
1980 with the same name as that with ^."^^^oftename of the words 
registration save for the substitution as, ^'^vSSt l n^ofmeeompaay 

with which it is so re-registered. 

■ toaK0 rdaneew«hmerule,,n« words -^U^cotnpany" may bereplacedbypXe., 
pic, P.L.C. or PLC. 

Registration under me Companies Ac, does not consume a new legal entity but merely 
subjects me company to certain additional company law rules. 

Signed 

Dated 28 October 2004 



PRIORITY 
DOCUMENT 

raMTTTED OR TRANSMITTED IN 
CO^XSwiTH RULE 17.1(a) OR (b) 



Patents Form 1/77 




The 

Patent 
Office 



220CT03 E84625§-3 W^-fr 
P01/7700 O.OQjgMJSt.i f 



Requesi 

(See the notes 
explanatory leaflet from 
tlusform) 



help you fill in 



1. Your reference 



IS tolTrj P709871GB/DGB/KB530 



2. Patent application number 

(the Patent Office will fill in this part) 



0324551.1 



3. Full name, address and postcode of the or of 

each applicant (underline all surnames) 



Karo Bio AB 
Novum 

SE-141 57 Huddinge 
Sweden 



The Patent Office 

Cardiff Road 
Newport 
South Wales 
NP10 8QQ 



2 1 OCT 2003 



Patents ADP number (if you know it) 

If the applicant is a corporate body, give tht 

country/state of its incorporation 

4. Title of the invention 



5. Name of your agent Of you have one) 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 
(including the postcode) 



SE 

NOVEL COMPOUNDS 



DAVID GARDNER BANNERMAN 

WITHERS & ROGERS 

Goldings House 

2 Hays Lane 

London 

SE12HW 



Patents ADP number (if you know it. 



6. If you are declaring priority from one or more 
earlier patent applications, give the country 
and the date of filing of the or each of these 
•«•! w annlications and (if you know it) the or 



earlier applications and (if you know it) tl 
each application number 



7 If this application is divided or otherwise 
derived from an earlier UK application, give 
the number and the filing date of the earlier 



application 



1776001 / 



Country 



Priority application 

(if you know it) 



Date of filing 

(day /month /year) 



Number of earlier application 



Date of filing 
(day /month /year) 



8. Is a statement of inventorship and of right 
to grant of a patent required in support of 
mis request? (Answer 'Yes' (f: 

a) any applicant named in part 3 is not an inventor or 

b) therTis an inventor who is not named as an applicant, or 

c) any named applicant is a corporate body. 
See note (d)) 



YES 



patents Form 1/77 



Patents Form 1/77 



ite^nei 



9. EnterTne number of sheets for any of the 
following items you are filing with this form. 
Do not count copies of the same d 



Continuation sheets of this form 

Description 56 
Claims 13 
Abstract 1 
Drawing (s) 



10. If you are also filing any of the following, 
state how many against each item. 

Priority documents 
Translations of priority documents 
Statement of inventorship and 

right to grant of a patent (Patents Form 7/77) 

Request for preliminary examination 
and search (Patents Form 9/77) 

Request for substantive examination 

(Patents Form 10/77) 

Any other documents 

(please specify) 



I/We request the grant of a patent on the basis of this application. 
Signature U ilA^^^O Date 21 October 2003 



01926 336111 



12. Name and daytime telephone number of Davi< 
person to contact in the United Kingdom 

A^fZra^n application for a patent has been filed, the Comptroller of the Patent Office «f consider ^f^Pf 1 ^^! 
communion of the invention should be prohibited or restricted under Section .22 of the Patents Act 977 £gUm 
informed if it is necessary to prohibit or restrict your invention in this way. Fur thermore ifyouhve in the ^ted^ngchm 
Section 23 of the Patents Act 1977 stops you from applyingfor apatent ^^J^ r ^^J^P^^^^ 
Patent Office unless an application has been filed at least six weeks beforehand in the Vnited^ngaomforapaentfort^same 
invention and either no direction prohibiting publication or communication has been given, or any such direction has been 
revoked 



Notes 

a) 
b) 
c) 



e) 
J) 



If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500 505. 
Write vow answers in capital letters using black ink or you may type them. 

If there is not enough space for all the relevant details on any part of this form, please continue on a "P%?f° h £% 
paper and write "see continuation sheet" in the relevant P art(s). Any continuation sheet should be attached to this form 
If you have answered 'Yes ' Patents Form 7/77 will need to be filed 
Once you have filled in the form you must remember to sign and date it. 
For details of the fee and ways to pay please contact the Patent Office. 



DUPLICATE 



5 NOVEL COMPOUNDS 

Field of Invention 

This invention relates to novel compounds which are antagonists or partial 
10 antagonistsofmean^^ 
purposes. 



Background of Invention 

The androgen receptor (AR) is a member of the steroid hormone nuclear receptor 
fcmily of Bgand activated transcription factors. This group includes estrogen, 
pregesterene.mtoralocorticoid,^ 

by endogenous steroid r^rmones to control the expession of responsive genes. The 
20 hc^receptcrcshareamoduhustructurec^^ 
dorr^^alrigUyconsen^DNA-b^^ 

Hg^-Wndmg domain (JBD). The DMA-binding domain generates much of the 
trunse^onalsp^duetofcabi^todisc^ 

with the promoter regions of target genes. The LBD is required for ligand dependent 
25 trar^onalaetivitycxmtair^ 
tr^pticaudactivaticttfo^^ 
and the cellular transcriptional machinery. 

Regulation of nuclear receptor activity resides predominantly in the binding of the 
30 hormone ligand within the LBD. The amino adds lining the interior of the hormone- 
binding cavity define the seleetivity of the receptor for its hormone. This allows AR to 
discriminate between the natural ligands and non-natural Hgands. 
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5 The amino acids and fee "space" they define as the honnone-binding cavity can be 

exploited in synthesizing modulators mat are highly receptor selective. These interactions 
between the endogenous hormone and amino acid residues within the Kgand-binding 
cavity induce conformational changes that are distributed throughout the entire receptor 
structure. It is these conformational changes that lead to the dissociation of chaperone 

10 proteins that stabilize the receptors in the absence ofligand and the association of 
coactivator proteins. A liganded receptor devoid of its chaperone proteins is able to 
dimerize, translocate, recruit coactivators, and initiate transcription. 

The natural ligand for the androgen receptor, androgen, is produced in both men and 
15 women by the gonads, adrenal glands and locally in target tissues. The levels of 
androgens secreted by the gonads are tightly regulated by a feedback mechanism 
involving the hypothalamus and pituitary. 

In men, androgens are necessary for masculinization and fertility. However, 
20 systemic androgen excess causes testicular atrophy and infertility. Androgens may also 
contribute to lipid abnormalities, cardiovascular disease and psychological abnormalities. 
Local androgen excess is implicated in the pathogenesis of male pattern baldness 
(alopecia), benign prostatic hyperplasia (BPH) and acne. The physiologic role of 
androgens in women is not well understood, but these steroids do play a role in the 
25 development of normal body hair and libido. In women, relative androgen excess causes 
hirsutism (excessive hair growth), amenorrhea (abnormal loss or suppression of menses), 
acne and male pattern baldness. 

The risk of developing prostate cancer increases dramatically with age. More than 
30 75% of prostate cancer diagnoses are in men over the age of 65, and the prevalence of 
clinically undetectable prostate cancer in men over 80 years old is as high as 80%. It 
remains unclear as to the exact cause of prostate cancer, however, it is widely accepted 
that androgens can increase the severity and the rate of progression of the disease. 
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15 



Androgen deprivation therapy has been the basis for prostate cancer therapy since 1941 
when castration was shown to have beneficial effects on advanced stages of the disease. 
Hormonal intervention is currently based on disrupting the hypolhalarrius -pitmlary- 
gonadal feedback mechanism to control the levels of endogenous androgens ftom the 
testes. Antiandrogens are incorporated in later stage therapies to work at the level of the 
androgen receptor itself, blocking residual androgens ftom adrenal sources. In spite of 
these treatments, there exists a need for an improved therapy of diseases linked to 
disturbances in the activity of the androgen receptor. 

SUMMARY OF THE INVENTION 

The present invention provides use as a medicament of a compound according to 
Formula I 



20 



<7 Y R V R4 



Formula I 



in which; 



R, and Ro are the same or different and independently selected ftom fee group consisting 
o£hyd ro gen,halogen,C 1 -C 10 alkyi,C3-C 1 o cycloalkyl, Q-Co alkenyh Q-Cuo alkynyL 
25 Ct-Co alkoxy, d-do alkenoxy, C,-Cio afcynoxy, Q-C w afcylmio, C,-Cio alkenyitino, 
Cl -C 10 alkynyftbio,Q.C 1 oar y lthio,C 1 -C 1 o alkylsulphone, C,-Cio alkenylsulphone, C,- 
Cio alkynylsulphone, Cs- Cio arylsulphone, C,-C 10 alkylsulphoxide, C,-C,o 
' alkenylsulphoxide, Ci-Cio alkynylsubhoxide, Ce- Cio arylsulphoxide, Cfi-Cio aryl, or C 5 - 
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5 C 2 o heteroaryl, optionally substituted with 0, 1, 2 or 3 groups of R a which groups may be 
the same or different; 

R 3 and R4 are die same or different and independendy selected from me group consisting 
of; hydrogen, halogen, keto, Ci-C 20 alkyl, C3-C7 cycloaftyl, Ca-C 4 alkenyl, C 2 -C 4 

10 alkynyl, C,-C 4 alkoxy, C1-C4 alkenoxy, C,-C 4 alkynoxy, Ci-C 4 alkylMo, Ci-C 4 

alkenylmio,C,-C 4 alkynylmio.Q-Co alkylsulphone, C1-C10 alkenylsurphone.C-Cio 
alkynylsulphone, Ce- C10 arylsulphone, Q-Cio alkylsurphoxide, C1-C10 
alkenylsurphoxide, C-C10 alkynylsulphoxide, Ce. C10 arylsulphoxide, Q-Cs aryl, or C 5 - 
C20 heteroaryl, optionally substituted with 0, 1, 2 or 3 groups of R 8 which groups may be 

15 me same or different; 

Rs is chosen form the group consisting of; rritro, cyano, acetic acid, halogen, surphonic 
acid, aldehyde, carboxyhc acid or ester, phosphonic acid, or ester, 

20 Rs is form the group consisting of; C,-C 5 alkyl, halogen, CN, C0 2 H, CHF 2 , CH 2 F, or 
CF 3 ; 

Rs is chosen form me group consisting of; H, C,-C 5 alkyl, halogen, CHF 2 , CH 2 F or CF 3 ; 

25 X is chosen form me group consisting of; -NH-, -O-, -S-, -SO-, -S0 2 , -Se-, -Te- or -S-S- 

Y is chosen form me group consisting of; OH, NHb, unbranched, branched or cycHc C, - 
C 5 alkyl, unbranched, branched or cyclic -NH(C ,.C 8 ); unbranched, branched or cyclic 
NCd.C 8 )2, -NH(C 6 aryl), -N(C 6 aryl) 2 , -NH(C,.C 5 heteroaryl), and -N(C,.C 5 heteroaryl) 2 
30 or a bioisosteric equivalent; 

Z is chosen form the group consisting of; CR7, N, or O; 
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5 R 7 isH,orCi-C 5 alkyl; 

R* represents a member selected fiom the group consisting of; hydrogen, halogen, -CN, 
C0 2 H,CHO,N0 2 , -NH 2 ,-^C 1 X4);N(C 1 .C 4 ) 2 ,-l^(C 6 a I yI) > -N(C 6 a^ 2 ,-NH(C,C 
5 heteroaryl), and -N(Ci-C 5 heteroaryl). ox abioisosteric equivalent; or a 
10 pharmaceutically acceptable salt thereof 

Apr^ C o inP omai» a cc<^ to fom*I.wte rc mR or/and & ™H, (S)-^ 

nK ^pn W l > (SV2-n K M-i ro pyl,(R)-iB<.IH0M (SVfaopnwi, isop^ 
15 cy clop^l,-(Cii) 2 SMe,(R)-CH I SCH 2 Ph, (8) -1m*4****-*.V>*- 
meflryM-H-indole or (S)-phenyl; 

Further preferred is a compound according to formula I, wherein R 3 is chosen form me 
group consisting of; hydrogen, methyl, ethyl, phenyl, 3-hydroxy phenyl, 4-hydroxy 
20 phenyl, or keto. 

Further prrftodis a con^d acceding to fbnnulal, wherein R4 feUmChyl, orketo. 

Furteprefaredfc.^nrf 
25 orC0 2 H; 

Further preferred is a compound according to formula I, wherein Rs is Me, or CF 3 ; 
Further preferred is a compound according to formula I, wherein Rv is H or Me; 
Furmer preferred isa^^ 

Further preferred is a compound according to formula I, wherein XisNH; 
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5 

Further preferred is a compound according to formula I, wherein Y is H, -OH, -OMe, 
(CH2CH3) 2, piperidine, or 4-nitio-2-ylamino; 

Further preferred is a compound according to formula I, wherein Z is CR? or N; 

"lO 

Even more preferred is a compound according to formula I, chosen from the group 
consisting of; 

2-Methylr2-(4-rri1ro-3-trffluorom 
15 [l-(4-Nitro-3-trifluororre 

(S)-2-(4-Nitro-3-1rffluoromett^^ 

(S>2-(4-Ni1io-3-trifluorometh^ 1 -< * 

2-Me%lr2-(3-hydroxy-4-m1ro-phenylainmo>propan- l-ol; 

[l-(3-Me%l-4-nitro-phenylamino>cyclopentyl]- 
20 (S>2-(3-Mefcyl-4-nitro-phenylamino>hutan- 1 -ot 

[l-(6-Mefl^-5-ntoo-pyrid^ 

(S>2-(6-Me&yl-5-rtopyridin-2ylamin6) 2-phenyl-ethanol; 
(S) -2-(6-Me%l-5-mtro-pyridin-2-ylamino>3-phenyl-propan- l-ol; 
(S)-2-(6^Methyl-5-nitro-pvridin-2-ylamino>butan-l^ 
25 (DL) -3-(4-CMoio-pherry9-2-(^^ -propan-l-oh 
(S)-2-(6-Me%l-5-iu^2-pvridm-2-ylarrrino>propiom^ 
(S)-2- (6-Mefnyl-5-nint)-pyridin-2-ylamino>propan- 1-ot 
2-(2,3-Dime%t4-niiio-pto^ 
(S)-2-(3,5-Dimeftylr4-ni1ro-phmylammo>but^ 

30 4-(2-Hydroxy- l.l-dnwfl^eflbaffan^ 
4-(l-Hydroxyme%l-cyclor^ 
(S)-4-(l-Hydroxyrne%lrcyclo^ 
(R)-4-(l-Hydioxyme%l-butyl^ 
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(S^l-Hydraxyn^ 
[^((RH-Hydmxvme^^^ 
4<2-Hyoroxy-l>dhr«^-e%^ 
4^Hydraxy-l,l-dimeth^ 

and compounds showedia^e following table (Tbe substituea1 S) R9,R6, andZ, axe 
shownmthetible^d are all substitoents in the following formula EL In ^ onn ^ ^ 
NO^upc.^rrespond.totnesub 

moieties XR, R2YR3R4 of Formula I as defined above, where X is -NH- 



Formula II 
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Z 




CF 3 


CH 
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CF 3 


CH 


H 

X N^— OH 
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CH 
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CH 


HO OH 
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CH 
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CH 
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CH 
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CH 
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CH 
















10 



4-(2-Hydroxy-l,l-dimethyl-e^ 

(6-Me%l-5-rritrr>2-pyridm-2-yto methyl ester, 

2-Me%lrN-(6-methyl-5-rrit^^ 



15 



20 



The present invention forther provides a phannaceutical composition which contains one 
or more of the compounds according to the above. 

More preferred is a pharmaceutical composition according to the above, for use as a 



Furthermore, the invention provides the use of a pharmaceutical composition according 
to the above for manufacturing a medicament to be used in the treatment of a disease 
caused by a disturbance in the activity of the androgen receptor. 
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5 m m *w*^-*~**''*»r~** m ** m '* w ' mm **l t . 

an increase in androgen receptor activity. 

) and acne, Mrsntism, amenorrhea . hypogonadism, 

ij and muscle 



wasting. 

Tlepresentinventionalsoprevidesrhenseofac^^ 
^factorrreamedicantenttobe^ 
disturbance in file activity of to androgen receptor. 

20 Smceurecun^undsacconfingtoutern^ 

.nttedto treat diseases toat are eanaedby an increase* androgen receptor acuvdy. 

A specific disease toat wonldbe amenable for treatment by the present invention is a 
diseasechoseafitnnthegreupcrmsisungo^ 
25 cardtovasculardiseasesndpsychologM^ 

benign prostafichyperphsiaOPH) *>d acne, hirsutism, amenorrhea , hypogonadism, 
anemia, diabetes, defects in spermatogenesis, cachoda, osteopomsis, osteopema, and 
muscle wasting. 

30 mcrnnponndsofrbepreseminvenAm^ 

ofter compounds of thepresent invention, OT to combmation vacate or more other 
agent© active in the therapeutic areas described herein. 
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5 According to another aspect of the invention there is provided a compound as defined in 
Formula I, provided that the compound is not the compound according to the formula; 



H 



The specific compound above is known in the prior art as an intermediate 
10 the manufacture of other compounds. 

DETAILED DESCRIPTION OF THE INVENTION 

1 5 The Mowing definitions apply to the terms as used throughout mis specification, 

unless otherwise limited in specific instances. 

The term "androgen receptor ligand" as used herein is intended to cover any moiety, 
which hinds to an androgen receptor. The ligand may act as an antagonist, or as a partial 



A compound being a "partial antagonist" is a compound with both agonistic and 



25 The term "alkyl" as employed herein alone or as part of another group refers to an 

acychc straight or bran^^ 1 to about 10 carbons, preferably 1 

to 6 carbons in the normal chain, ie. methyl, ethyl, propyl, isopropyl, sec-butyl, tert- 
butyl, pentyL hexyL octyL When substituted alkyl is present, this refers to an unbranched 
or branched alkyl group, which groups may be the same or different at any available 

30 point, as defined with respect to each variable. 
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He fcrmW includes an afeyl grenp option subsntufcd wit ™ or more 
ester thereof and/or carboxamide. 

carbons ie. etoenyl, propenyl, butenyl, alfyl 
The (em "aflyl" refers to IfeOCH-Cft. 



The tern "alkynyl" as employed herein alone or as p 
straight or branched ohain radical, staining 2 to about 10 ea*ons,prererebly2«,6 
carbons ie. emynyl, propynyt. bntyrflfl, allyL 



T heterm^"aseir ? loyedheremd OT eor M p«ofar^groito. 
sabstitotodandmsnbsntutcdaron^ringsystoto-T^ 

pdycycHcanmaricandpolyaron^^ 

systems. 

Theterm-teteroaryrretotooptic^snbstitatodaror^ 
one or more heteroatoms sncb as, tor example, oxygen, nhxogen and suite. The torros 
bCemarylincmaesflve- or six-membered hete^lre rln S , p«lyeyelic hetoreammaUc 
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Hie term "alkoxy" as employed herein alone or as part of another group refers to an 
alkyl ether wherein the term alkyl * as defined above. Examples of alkoxy radicals 
include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy and the Hke. 

The term "aryloxy" as employed herein alone or as part of another group refers to an 
aryl alkyl ether, wherein the term aryl is as defined above. Examples of aryloxy radicals 
include phenoxy, benzyloxy and the like. 

The term "alkylthio" as employed herein alone or as part of another group refers to 
an alkyl thio wherein the term alkyl is as defined above. Examples of alkylthio radicals 
include methane thiol, ethane thiol, propane thiol and the hke. 

The term "alkylsulphone" as employed herein alone or as part of another group 
refers to an alkylsulphone wherein the term alkyl is as defined above. Examples of 
alkylsulphone radicals include methanesulphone, ethanesulphone, propanesulphone and 
the like. 



The term ''alkylsulphoxide" as employed herein alone or as part of another group 
refers to an alkylsulphoxide wherein the term alkyl is as defined above. Examples of 
25 alkylsulphoxide radicals include methanesulphoxide, ethanesulphoxide, 
propanesulphoxide and the like. 

The term "cycloalkyl" as employed herein alone or as part of another group refers to 
saturated cyclic hydrocarbon groups or partially unsaturated cyclic hydrocarbon groups, 
30 independently containing one carbon-to-carbon double bond. The cyclic hydrocarbon 
contains 3 to 4 carbons. It should also be understood that the present invention also 
involve cycloalkyl rings where 1 to 2 carbons in the ring are replaced by either -O-, -S- or 
-N-, thus forming a saturated or partially saturated heterocycle. Examples of such rings 
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g^ofiewUch^maybetosa^or^ttoughavaaabfecart^asm 
ftecaseof'alkyr. 

The term ' Imogen' ' refers to fluorine, chlorine, bromine and iodine. Also included 
are carbon substituted halogens such as -CF 3 , -CHF 2 , and -CH 2 F 

The compounds of the present invention can be present as salts, which are also 
within the scope of this invention. Pharmaceutical* acceptable <Le., non-toxic, 
physiologically acceptable) salts are preferred. Ifmecornpoundsofmernventionhave, 
for example, atleastonebasic center, they can form acid addition salts. These are 
formed, for example, with strong inorganic acids, such as mineral acids, for example 
) sulfuric acid, phosphoric acid or ahydrohalic acid, with strong organic carboxyhc acxds, 
such as alkanecarboxyhc acids of 1 to 4 carbon atoms which are unsubstituted or 
substituted, for example, by halogen, for exarnple acetic acid, such as seated or 
unsaturated dicarboxylic acids, for eWe oxahc, malonic, succ^ 
phthalic or torephthahc acid, such as hydrexycarboxyhc acids, for example ascorbrc, 
5 gtycohc,lactic^ 

as (C ; -C 4 ) alkyl or arylsulfonic acids which are ux*ubstr*ted or substituted, for example 
by halogen, for example methyl- orp-toluene- sulfonic acid. Corresponding acrd 
addition salts can also be formed having, if desired, an addmonally present basic center. 

formsaltswhhbases. f^^^to^te*"^^^'*" 
aTkahn.etaloralkalmeearmmetalsal^ 

salts, or salts with ammonia or an organic amine, such as morpholine, thiomorphohne, 
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25 



piperidine, pyrroHdme, a mono, di or tri-lower alkylamine, for example ethyl, terfbutyL 
diemyl, diisopxopyl, triethyl, tributyl or dimelhyl-propylamme, or a mono, di or 
trihydroxy lower alkylamine, for example mono, di or triethanolamine. Corresponding 
internal salts may furthermore be formed Salts mat are unsuitable for pharmaceutical 
uses but which can be employed, for example, for the isolation or purification of free 
compounds of the invention ormeirpharrnaceutically acceptable salts, are also included 
Preferred salts of the compounds of the present invention which contain a basic group 
include monohydrochloride, hydrogensulfete, methanesulfonate, phosphate or nitrate. 
Preferred salts of the compounds of formula I which contain an acid group include 
sodium, potassium and magnesium salts and pharmaceutically acceptable organic amines. 

The compounds according to the invention may also have prodrug forms. Any 
compound that will be converted in vivo to provide the bioactive agent (i.e., me 
compoundof formula D is aprodrug within the scope and spirit of the invention. Such 
prodrugs are well known in the art and a comprehensive description of these may be 
found fa ® The Practice of Medicinal Chemistry, Camflle G. Wermuth et al, Ch 31 , 
(Academic Press, 1996); (^Design of Prodrugs, edited by H. Bundgaam, (Elsevier, 
1985); and (iiiM Textbook of Drug Design and Development, P. Krogsgaard-Larson and 
H. Bundgaard, eds. Ch 5, pgs 113 - 191 (Harwood Academic Publishers, 1991). 

Embodiments of prodrugs suitable for use in the present invention include lower 
alkyl esters, such as ethyl ester, or acyloxyalkyl esters such as pivaloyloxymethyl (POM). 

The compounds according to the present invention are preferably administered in 
a therapeutically effective amount The term "therapeutically effective amount" as used 
herein refers to an amount of a merapeutic agent to treat or prevent a condition treatable 
by adrrdnistration of a composition of me invention. That amount is the amount 
sufficient to exhibit a detectable therapeutic or preventative or ameliorative effect The 
effect may include, for example, treatment or prevention of the conditions li 
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5 ^p^eHbcdveamoumfea^^dependaponihe^ccf,™^^ 

teaannnandextenloftecxnnlnion^^ 
lW andn»nterap=n to o r co n ,b^^ 

Sol ^ , -6 ontoss nan synn^n n,ntes nsed te W*» ^ OTnP ° ,md aCCOrffag 
10 to Formula I 

Scheme 1 . , 

fcnpies^aynntefcrenteisnotHnrilingfa^ 

as swing material in scbnme-1 and is commercially obtainable. 

s ^ 1 depicteasy^ofcon^ofibnnnUIm^8aisCF J ^M. 
andisconnnctedtopltenylringCondensalionofcon^nndaa^ 
a.oohoba.ddi.isapnwleftylanrinemDMSOgavec^nnda (examples 1-4) na 
qumttat hteyteldTTte.eactionswemp»rf^^ 
temp en^forasbo rt m»o.Conm^ 

momo^wasnsedfbrtepmpararionofe^le-S.mmac^^^ 
pentanol in a sealed tube. 
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(1a)R 6 =CF 3 
(1b)Re=Me 



Scheme 1 
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Scheme 2 

Compounds 9 (examples 8-15) were prepared from starting material 6-chloro-3- 
nitro-2-picoline (compound 4). Starting material was synthesized in three steps starting 

10 with compound o^amino-2-picoline using the Uterature procedure. Nitration of 6-amino- 
2-picoline was accomplished by concentrated sulphuric acid (H 2 S0 4 ) and concentrated 
nitric acid (HNO3) and provided 6-amino-3-nitro-2-picoline (Baumgarten, H. E. and 
Cbien Fan So, H. JACS 74 (1952) 3828; Parker, E. D. and Shive, W. JACS 69 (1947) 63). 
Treatment of 6-armno-3-nitro-2-picoline with sodium nitrite provided 6-hydroxy-3-ni1ro- 

15 2-picoline, which, when reacted with PCfe and POCfe, provided 6-chloro-3-nitro-2- 
picohne (Baumgarten, H. E. and Chien Fan Su, EL JACS 74 (1952) 3828). 

Scheme 2 shows the synthesis of compounds of formula I in which Z is N and 1* is 
H . Condensation of 6-CHoro-3-nitro-2-picohne and 2-amino-2-memyl-propan-l-ol in 1- 

20 pentanol and the mixture refluxed under inert atmosphere gave compound 9 (example-8) 
as yellow crystals. 6-Chloro-3-nitro-2-picoline can also be purchased as commercial 
starting material. The reaction time was reduced by using a microwave oven. 
Condensation of compound 7 with different p-amino alcohols (8) in the microwave 
provided compound 9 (examples 9-13) in quantitative yield Synthetic routes to these 

25 compounds can be visualized by the skilled person. Reaction of compound (10) with L 
alanine provided compound 11 (example- 14). Reduction of the acid compound (11) by a 
reducing agent such as lifluum duminum hydride (LAH) produced compound 9 (example 
15). 
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\ u nh 2 Nr N ^ OH 



10 

Scheme 2 



Scheme 3 

o formula I, in which F« andR 7 are Me and 



cormectedto the phenyl ring is ^iaa±a^. ^^^2.3^^1-^ 
ben^e (13) was employed as ^n^fa-i^^— P^**» 
nitration of compound (1 2) with turning nitric acid in acetic anhydride in one step. 
Condensation of 2, 3-dimethyl-fluon>benzene with p-amino alcohols at higher 
temperature gave compound 14 (example 16). 
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5 12 13 14 

Scheme 3 

Scheme 4 

Scheme 4 depicts a synthesis of compounds of formula I in which and Kg are Me 
10 and connected to the phenyl ring. Condensation of compound (15) with (S>2-amino- 
butan-l-ol and di-isopropyl emylarnine in DMSO gave compound 16 (examples 17). The 
reaction was performed in a microwave oven. 

H 



O z N' 

15 



Scheme 5 

Reduction of nita> compound to amine was accomplished by the treatment of sodium 
thiosulphate with ethanol. After work-up the amines were used for the next step without 
any further purification. Reaction of amine with potassium cyanide and copper cyanide in 
water gave compound 19 (examples 26-28). (Clive, D. L. et al JOC 52 (1987) 1339-42 
and Vogel expt 6.76). Some other examples of compound 19 were made by an 
alternative method utilizing a microwave oven. Similar reaction conditions as those used 
in scheme- 1 and scheme-2 provided compound 19 (examples 18-22). 

Conversion of the nitrile form of compound 19 to benzoic acid compound 20 (example 
87) was performed in a refluxed aqueous sodium hydroxide solution in methanol 
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R 6 = CF 3 ,Z = C.R 7 =H 
R 6 = Me, Z = C, R7 = H 
Re = Me, Z = N 



H 2 N 

18 



R7 H 

r i 7 tJ^ 0H R6 T z Y N >C OH 



H0 2 C 

20 

Scheme 5 



Seheme 6 depie* a synfce* of eompoond, of fan*. I in wMon ft and R* a^ Meand 
k ejected » to attyl cWa. OMdensata of w* 
^ ^ nyrtocHonde and «eW m DMSO gave enn*oond «npte 

88). Compound 22 was treated wift metnyl magnesium bmrntde and ate HPUD 
purification gave compound 23 (example 89). 



22 

Scheme 6 
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EXAMPLES 

The following Examples represent preferred embodiments of the present invention. 
However, they should not be construed as limiting the invention in any way. The H 
NMR spectra were consistent with the assigned structures. Mass spectra were recorded 
on a Peridn-Ehner, API 150Ex spectrometer, with turbo "ion spray" on negative ion 
mode (ES-1) or positive (ES+1), using a Zorbax SB-C8 column (LC-MS). The 
microwave reactions were performed in a Personal Chemistry Emrys C^tirrnzer. 

Example 1 

2-Me1hyl-2-(4-rritro-3-trii^^ 

4-Fraoro-l-nitro-2-trmuc^e1h y l-benzeae (1.226 g, 5.86 mmol) was dissolved in 7 mL 
DMSO and 2-amino-2-methyl-propar,l-ol (784 mg, 8.795 mmol) was added, followed 
by diisopropyl emylarnine (DIPEA) (985 mg, 7.622 mmol). The reaction was heated to 
180 °C for 900 seconds in a microwave oven (Parameters: high absorbance, fixed holdmg 
time pre- stirring 25 seconds). The mixture was diluted with 20 mL of EtOAc and then 
washed three times with an aqueous solution of ammonium chloride (NH4CI). The 
organic phase was collected, dried with MgS0 4 (anhydrous) and filtered. The dry organic 
phase was evaporated in vacuo. The crude product was a bright yellow powder. The 
crude product was purified on a silica column with 5:1 n-heptane: EtOAc as mobile 
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pkase. TWs gave 1.1 g (68 %) of 2 . n ^-M4.^3-«n fl uc B ^P^yta»no> 
propan-l-ol as a yellow solid. M/Z - 278 

Example 2 

[l-(4-Nitn>-3-1r»K>ion^l-P^^ 

(«2 "*> 0.583 M was coaled w» (1- 
001 0.875 rcmol), D1PEA (90.5 .ng, 0.700 . 
DMSO 0.8 mL, usiog the same as described in E^le-l. TJus gave 120.5 mg 

(68%) of [l-(4-^3-tfta^ 83 a **" 



powder. M/Z = 304. 



Example 3 



20 



F 



(S)-2-(4-Niiro-3-trifh^^ 

25 ^l^ta-M*— W ■* °- 569 ^ ^ ®" 

2.^3-p^l-propan-l-ol (129 mg, 0.854 mmol), DIPEA (88 mg, 0.683 mmol) « 
DMSO 0.8 mL using *e same proceduxe as descnbed in Example-1. Tnis gave 112 mg 
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(58%) of (S)-2-(4-nfco-34ri^^ 
crystals. M/Z = 340. 



Example 4 



f T| ^ ■ 



( S )_2-(4-Nitro-3-1rffluoroi^ 

4-Fboro-l-mtro-2-1rifta (122 mg, 0.583 mmol) was coupled with (S> 

2-amino-butan-l-ol (78 mg, 0.875 mmol), D1PEA (91 mg, 0.700 mmol) in DMSO 0.8 
^ using the same procedure as described in Example-1. This gave 107 mg (67%) of (S> 
2-(4-nitro-3-trifl^^^ as yellow oily crystals. M/Z - 278. 



20 



2-Memyl-2-(3-bydroxy-4-Jiiir^ 

Me1hod-A: ^Huoro-^me^l-l-nitro-benzene (1 13 mg, 0.728 mmol) was coupled with 
2 - an6ro -2-meftryl.pro P an.l.ol (84 mg, 0.947 rxnnol), DPEA (122 rr^ 0.947 rnmoI)iri 
DMSO 1 2 mL using the same procedure as described in Example- 1 . The crude product 
was purified on a silica column with 1 : 1 n-heptane: EtOAc as mobile phase. This gave 72 
mg (44 %) of 2-rnefhvl-2-(3-m e ^^ 38 y elloW P ° wder ' 

M/Z = 224. 



30 
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M^-B: 4-^00,0-2^1^^ ("3 6 .5 nunc.) and 
^^anc, (2.67 „ 30 -* *— * **• * ^ * ' "** * 

0 JT^ — — - "* md ""IT " 

(4y appKcat™; 14% BOAc in h«ane - EtOAc) to afford 2.85 g 
(85%) of to 2- m[ ^2K3-aydio^^nio^ph a iylanmo>piopan-l-ol. 



[l-(3 



Wta^-M-lH— 007 n* 0.689 n-n*,) coupled w* (« 
c^pe^etoo, (103 „» 0.897 -ft DIPEA (116 «, 0.897 - 
7a losing to sane precede as desertod in H- «* P-*- - 

p^ed on a auica colon* wi* 1:1 nneptane: EtOAc aa mooile pfcase. Tins gave 76 n« 
(44 %) of ^-(S-n^-^ptoylannnoVcyclop^-matonol as a yelow powder. 



M/Z = 250. 



25 



Exam ple 7 

(S)-2-(3-MeM-4-^P^y too > l3UtaI, ■ 1 ■ ol 



30 
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^buteu-l-ol C* re* 0.S55 -ft PIPEA 0" « » 

^ g te — P— - desert re »!• B- -* P-*— 

a L cofcrea with 1:1 >W BOAc as -nob* phase. * 85 rug (58 4 

(S>2-(3-n^4-^pta 0 y^>^ 1 - olffi ^ OWOiIM/Z " 224 - 



2-Mo%l-2-(6-ree&yl-5-.H^^ 

(SOg.O^moOwasaddedinportto^wia.^s^Tote^v-us 
Mluta ^chwas^t* rf at0=C W asaade d acoo 1 ed(0»O^ofcc M .H 2 SO 4 

(21 ri) and c«ac. HNOsPl^dmpwiscoveraperiodofapp^l^tes.^ 

bad.) fa 1 ta followedby Ihr at 100'C (carefully c^treWtento-arere). The reacfion 
^^cooled^O-COce^.pourcdovarc.acWiceandne^by^on 

of actuated aqucousNaOH solution. The yellow precipitate was filtered and 
^wenwidtico-water. (fteffltratewasputruu^reinsenaor, 

^onrnisurrebecarnernore'Wparenf- after 

was stopped after 8 hrs, 4= residual part of the reaction mixture was filtered and 
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15 



20 



„ washed,* caCk.HOH0.fl and CHCl leaving 20.4 g(48%) of P ure6-an™>- 
3-nitix>2-picoliae. 

g) W ore a S ohnlonof N ^(13.5 3& 0.196 m .I) fa wa to (40nn)wa S ad^d^ 
wiae G^evolnnon^oWed.Thebo^s^pansionwasatoda.lO-Cforlhr, 
fi^andwasbed with water. Thebrownpredu*^ 
15.78 g (78 %) of 6-hydrav-3-nitro-2-picoline. 

reol)andFOCl, (2.9 rrd, 0.032 ™Q. This mixttre was heated a«110-115°Cfor3hrs 
How^.tha^ofPC^^^-nyanonghton^tos^n^nal 

More POCb (3 ml) was added, die reaction mixture heated atll0-115°Cbut only 
^tireationofPadOO-Qwasohaerved. DMF (5 rhl) was added and the solution was 
heated atllS'CmrShm, cooled and poured into a slush of ice and water.Abeige 
pmductprecipitatedandme water suspension was stirred for 48 brs. The brown 
precipitate was filtered off and washed with water. Purmcatiou by dry-flash 
diehloremethane yielded 10.93 g(62%)of 6-cbloro-3-nitro-2-picohne. 

( d)6.Chlo B ,3.nit K ,2-picoline(6.055 g , 35.^1) and 2^2^^1-01 
Ag-TJ-T^wereauspe^inl-p^^^^^^^T 1 ; 

' . nr A'chloiomefliane. Collecting 

(6.04 g) was re-a 



25 
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fto crops fomished 5.71 (72 %) of 2-me%l-2-(6-mefoyl-5-^ 
propart-l-ol as yellow crystals. M/Z = 225. 



[l-(6-Methyl-5-nitro-T^din-2-ylarnm 

6-CWorc-3-rubo-2-picoline (22 mg, 0.13 mmol) was coupled with (1-ammo- 
cyclopentyD-xnetool (31 mg, 021 mmol), triemylamine (0.025 mL, 0.18 mmol) in 2- 
pentanol (1 mL). The reaction was heated to 180 °C for 2 h in a microwave 
oven^arametersrhighabsorbance, fixed holding time, pre- stirring 25 seconds). The 
xnixture was diluted with 20 mLofBOAc and then washed with NaHC0 3 . The organic 
phase was collected, dried with anhydrous MgS0 4 and filtered. The dry organic phase 
was evaporated and purified on a silica column with 5:1 n-Heptane: EtOAc as mobile 
phase. This gave 9 mg (28%) of [l-(6-methyl-5-nitrc-^ 
methanol as a yellow solid. M/Z = 251 




30 



(S)-2-(6-Me%l-5-nitro-pvridi^2-ylammo)2 

6-Chloro-3-nitro-2-picoline (22 mg, 0.13 mmol) was coupled with (2-amino-2-phenyl)- 
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p ^„,(34^0^n™ I )m tfc %^(0.030 in L,0^ ran o.) ta DMSOO>nL). 

faction washeatedte 140 °C for 1200 seco^inaricrowaveovenCParam^s: 
^20niofEOAcand4 m washrf W aNaa(aq)to e ti m as.Tl K orgamcpla S a 
^^aodpurffic^ononsfficacol^^S^WBOAc^^mg 



M/Z = 273. 



Example 11 



(S>2-(6-Me^-5-rdtoo-pyridinr 
2-ylammo>3-phenyl-propan- 1 -oL 

6.^3-^2-^(30^0.17^!) was coupled (^2-^3-^ 
prcpa^l-ol (32ns, 0*1 nanol), sodium acetete (28 m g, 034 ^1) ^ EOH 0 mL^ 
Ti c^onw a 3he«tedtea n dc^ov m fbr20n»atl30»Cand to addmo M l 1 y 

iOnmuteaatlSO'C.mreactawaaquencW^ 

NaHCO, andexteactedwiftEOAcande^tedPunfic^onaafficacotenrnw* 

agradieatsoWonofbeotene: BOAc gave 24 (48%) «<lW«*+**~ 
pyridin-^ylamkoyS-phenyl-propan-l-olaa.yellow solid. ME-287. 
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Example 12 



0 2 N' 



N^OH 



(S)-2-(6-Mefljyl-5-nitto-pyridin-2-ylamino>butaiirl-ol 

6-CMoro-3-nitro.2.picoline (30 rag, 0.17 mmol) was coupled with (S>2-ammo-butan- 1- 
ol (32 mg, 021 mmol), and sodium acetate (28 mg, 034 mmol) in EtOH (2 mL) using 
the same procedure as described in Example-13. Ibis gave 21 mg (53%) of (S>2-(6- 
n^-5-rutro-pyridin-2-ylatriino>butan-l-ol as a yellow soUA M/Z = 225. 

Example 13 




(DL>3-(4-CMoro-phenyl^ 

6-Chloro-3-nitro-2-picoline (50 mg, 029 mmol) was coupled with (DL>2-amino-3-(4- 
cUoro-phenyD-propan-l-ol (103 mg, 0.55 mmol), in triemylamine (0.077 mL, 0.55 
mmol) inDMSO (1 mL) using 1he same procedure as described in Example- 1 but at 140 
*C. This gave 23 mg (45%) of (DL>2-(6-n^5-nnto-pyridm-2-ylanrino^ 
phenyl)-propan-l-ol as a yellow solid. M/Z = 321. 
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O 



( S >2-(6-MeM-5-^2-I^ 2 -» to>p,D,,iOTfc "** 

CaCVMeOH-HOAcg a ve60mgC74%)of(SV2K6-m ! *yi-5. n *o-2- P ynto2 
ylanrinoypropionic acid as a yellow solid. M/Z - 225. 



20 



lelS 



0 2 N' 



Xn 



-ol 



25 (S>2-(6-Me%l-5-rntro^^^ 

, r 2 h and then allowed to reach room temperature and then quenched by 
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5 



10 



sequentially adding EfcO (1 mL), NaOH (1M, 1 mL) and IfcO (1 mL). The shiny was 
centrifuged and the precipated aluminum salts were washed with dicMoromethane. The 
combined filtrates were evaporated and purification of the residue on a silica column with 
heptane- EtOAc (3:2) gave 13 mg (22%) of (S)-2-(6-methyl-5-irhro^^ 
propan- l-ol as a yellow solid. M/Z = 211. 



Example 16 

Yv!x>h 

1 5 2-(2,3-Dime&yl-4-nitro-phen^ 

Fuming nitric acid (1 .4 g, 20.3 mmol) was cooled to 0°C and acetic anhydride (2.89 g, 
28.4 mmol) was added. This solution was added to a cold (0°Q solution of 3-fluoro-U- 
dimemylbenzene (1.0 g, 8.1 mmol) in acetic anhydride (4 ml) over 10 min. The reaction 

20 mixture was stirred for 25 min, poured slowly over ice and the water solution extracted 
with EtOAc (x 3). The collected organic phase was washed with diluted saturated 
aqueous solution of NaHCOs followed by brine before evaporation to dryness. The 
residue was flash purified on a silica gel column using hexane as a mobile phase to give 
2,3-dimeftyl-4-fluoro-l-ni1ro-benzene 0.74 g (54%) as ayellow oil which crystallised 

25 upon standing. 

The fluoride (0.576 g, 3.4 mmol) was mixed with 2-amino-2-methylpropanol (0.61 g, 6.8 
mmol) in a tube, and the tube was sealed before immersing it into an ofl bath and hearing 
at 1 60° C for 5 days. TLC (Hexane) showed remaining starting material. The reaction 
mixture was cooled and diluted with EtOAc before purification by flash silica gel 
30 chromatography (dry application; 6:4 hexane and EtOAc) to give 0.34 g (59% recovery) 
of the starting material 23-dimemyl-4-fluoro- 1-nitro-benzene and 020 g (61% based on 
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5 recovercdstarti^ 

propan-l-oLM/Z = 238. 

.lei? 



H 



^9 

(S>2^3,5-I^efliyi-4-iutro-phenylamino>butmirl-ol 

W4J ^w(H*^^«"- lhB,,0,w, * ,,^ 

antaowave^^^High.teo^.FixedHoldingtepre-^aS 
ltep ^2 2 mg(26»/.)of( S >2-(3^ahnc^«^P^^>»>»»- 1 - 01 



M/Z = 238 
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2-Ammo-2-mefcyl-propan-l-ol (25 mg, 0.275 mmol) was dissolved in 0.7 mL DMSO 
and DIPEA (36 mg, 0275 mmol) was added. 4-fluoro-2-trifluoiome<hyl-benzomtrile (40 
mg,0212 mmol) was men added and me reaction was heated to 140 °C for 1100 seconds 
in a microwave oven (Parameters: high absorbance, fixed holding time, pre-stitring 25 
seconds). The reaction was then diluted with 10 mLEtOAc, washed with an aqueous 
solution oiWL dried with anhydrous MgS0 4 , filtered and then the organic phase was 
evaporated in vacuo. The crude product was purified on silica column with 3:1 n- 
heptane:EtOAc as the mobile phase. Upon dissolving the crude product in the mobile 
phase, an insoluble precipitate was collected On analysis this showed to be mainly pure 
product All insoluble precipitate was dissolved in acetone, celite ™ was added, 
whereafter the acetone was evaporated The celite was then applied to a silica column 
wim2:l n-heptane:EtOAc as the mobile phase to give 34 mg (62%) of 4-(2^hydroxy-l,l- 
dime%l-e1hylaminoy2-^^ as beige crystals. M/Z - 258. 




^(l-Hydroxymethyl-cyclope^^ 

4-Fluoro-2-trifto^ (40 mg, 0212 mmol) was coupled with (1- 

amrno-cyclo P entyl)-methanol(32mg,0275mmoI),^ 

DMSO 0.7 mL using the same procedure as described in Example- 8. This gave 23 mg 
(38%) of 4-(l-hyd ro xyme%l-cyclopentylamino>2-trffl^ as white 

powder. M/Z = 284. 
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Examgle 20 




(S)-4-(l-Hydro^eihyl-^clopen1ylanrino>2.triflu^ 

4-Fluo^2-1rifluo ira n e fcyl-benzonitrae (40 mg, 0.212 xmnol) was coupled with (S>2- 
usingfcesan^ocedu^^^ 
15 =258. 

Example 21 



20 <^(l-S(ydrayM^^ 

heated «o!80 «Cfor 900 seconds in a .men,™ oven (Parang: Fb^HoldrngtrcaA 

25 H*--o^I»^M^^^^~^^^™ 1 
^^^a^sotatkmofTOClTl-o^cphas.^s.pa^dnedaBd 

e.aporatedmvacuo.Ttecrudepn.d**^ 
bulylaniiiK>>2-tiiftJoroin=%l-bm^<rae- M/Z - 272. 



Example 22 




(S>4-(l-Hydroxyme%l-butylar^^ 

4-Huoro-2-1rifluoiDm e fl l yl-benzonitrile (40 mg, 021 mmo\) was coupled with (S>2- 
Amino-pentan- 1 -ol (32 mg, 021 mmol), DffEA (47 uL, 027 mmol) in DMSO 1.0 mL, 
using the same procedure as described in Example- 21. This gave 24 mg (42%) of (S>4- 
(l-bydroxynx%l-butylamino^ M/Z = 272 

Example 23 



[4-(R>l-Hydroxymefhyl-bulyi™ 

(4-Ffooio-2-trifluo^ (100 m §> °- 492 was dta6lwd 111 

DMSO (3.5 mL) and (R)-(-)-2-Amiao-l-pentanol (66 mg, 0.634 mmol) and pyridine (52 
uL, 0.634 mmol) was added The reaction was heated in microwave to 170 °C for 900 sec 
(Parameters: 30 seconds pre-stirring, holding time on, normal absorption). The mixture 
was diluted withEtOAc and washed with aqueous solution ofNHjAc. The water phase 
was washed with EtOAc and the organic phases were pooled, dried with MgS0 4 , filtered 



-40 



5 



15 



20 



Tram ple 24 



L^-A^l-P^ (« -» 0.634 » (52 ^ 0.634 - 



M/Z = 286 



25 



V 



^(SH-Hydrcxyn^M-^ 
lt^ U8 ^ 0.759n^0,^(«^0.759 m noI),DM S O(3^ in L)u S1 n g 
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5 the same procedure as described in Example-23. This gave 2.6 mg (1.5 %) of [4-((S>l- 
hydroxymefyl-S-m^l-bu^ WZ = 300 



10 



Example 26 



4- (2-Hydroxy- 1 , 1 -dime&yl-e%larrimo>2-me%]rbsizorritrile 

The 2-me%l-2-(3-hydroxy-4- m tro-ph^ (360 mg, 1.6 mmol) was 

dissolved in ethanol (26 ml) and Na 2 S 2 0 4 (2.23 g, 12.8 mmol) was added and the solution 
heated at 80°C overnight The solvent was evaporated and the remaining solid was 
partitioned between 10% aqueous solution NaHCOj and EtOAc. The water phase (pH = 
neutral) was extracted with EtOAc (x 3), the collected organic phase washed with brine 
and dried (MgS0 4 ). The 2-(4-anmo-3-meuryl-phenylamino>2-me^-propan-l-ol was 
used in the next step without further purification. (The amine oxidises on the TLC plate; 
brown spots upon standing.) 

Sodium nitrite (NaN0 2 ) (190 mg, 2.75 mmol) in water (2.5 ml) was added to a solution 
of amine (500 mg, 2.5 mmol cone. HCl/ice (2.5 ml/25 g) during 5 min. followed by 
neutralisation by addition of solid CaC0 3 . KCN (391 mg, 6 mmol) and CuCN (269 mg, 
3.0 mmol) in water (1 ml) was heated at 60°C (oil bath) and the cold, neutral diazonium 
salt solution was added drop wise over 1 5 min. Gas evolution was observed and the 
resulting suspension turned bright and strong orange. The reaction mixture was heated at 
1 10°C for 30 min, cooled, diluted with water and EtOAc and filtered through celite. The 
water phase was extracted with EtOAc and the collected organic phase washed with brine 
and dried (MgS0 4 ). The erode product (491 mg) was purified by flash chromatography 
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^,™ > propa>,l-ol(93n^^4-(2.»l>a fa ^-ea wta ^>2- 



>le27 



NO' 



6-(2-Hyd K «y-ia-*^-^ , ^> 2 - ,n ^^ ,in< ^ 

fcoWed in 75% aqueous e<hanol andNazS 2 0 4 (3.9 g, 24 nnnol) was added m po*ons. 
^^mix.urewaa^a.^CfbrSO^whenTWC^MeOHinDCM) 

^to^and^onded^d^Totoreaidoew^^N^^ 
20 a q0 aMEmc, fl «phaaas S epara«and toW a te pha S e( P H7-8)^ex te n STC l y 
^^.(Itap-duottav^water-ao^anditiBprobabVl^todoa^ 
^ 0 n^BOAc.oge.ahi^ y ield).mconec^ 0 rga^pl^wa S ™hed 

25 as a red oil. 

NaNO 2 (025g,3.65n m ol)mwa te (3n,l)wa S addedtoaaolu« O ncfanune6(0.648g, 

^onof solidCaCC.KCN (0.52 g. 7.96 mmo.) andCuCN (036 g, 3.98 nnnol) m 

30 ^p^l^^C*^^^^*""^^ 
added drop wise over 15 min. Gas evolution was observed and resutag 



suspension turned bright and strong orange. The reaction mixture was heated at 1 1 0° C 
for 30 min, cooled, diluted with water andEtOAc and ffltered through cehte. The water 
phase was extracted with EtO Ac and the collected organic phase was washed with brme 
and dried (MgS0 4 ). The crude product (0.248 g) was purified by flash chromatography 
(Hexane -> Hex :ElOAc 3:7) yielding 34 mg of 2-methyl-2-(6-methyl-pyridin-2- 
ylamino>propan-l-ol and 11 mg of 6-(2-lrydroxy-l,l-dm^^ 
rncx)tinonitrile. M/Z = 205. 



20 



Example 28 



NC A^ 

4-(2-Hychoxy-l,l-dirne%l^ 

Thenitro compound 18 (0.20 g, 0.84 mmol) was dissolved in EtOH (20 ml), Na^ 
(U g 671mmoI)wasaddedandurereactionmix^ 

coldieaction mixture was filtered through cehte, washed well with EtO Ac and the filtrate 
evaporated to dryness. The crude 2-(4-amino-2, 3-dimethyl-phenylarruno>2-me%l- 
propan- l-ol (0.292 g), pure by .'H-NMR, was used as such in the next reactions. 

The reaction was performed using the same procedure as described in Example-21 using 
M 4-amir*-2,3-dimetr^^^ 

cone. HCl/ice water (1 ml/5 ml), NaN0 2 (64 mg mg, 0.92 mmol) in water (1 ml), KCN 
(130m g) 2mmol)andCuCN(90mg, 1 mmol) in water (1 ml). The crude product (341 
mg) was purified by flash chromatography (Hexane; Hex 7/EtOAc 3) giving reduced 
compound 2 -(2,3-dime1rr/l-^^^ and 
hydroxy-l,l-dimethyl-ethyto All me fractions 

containing impure nitrite were collected and crystallised from hexane/EtOAc to grve 25 



5 



10 



mg( 13%)ofpure4^y^^ 
M/Z = 218. 

Prn^nre for I "^ry synthesis (Examples 29-86), 

Ttefollov^is^gpae^pxocedutefor 
The compounds are shown in table 2. 

^.erials; S-fluom^-mtio toluene, S*»«»-** 6-toro-2-mefryi-3- 
nitto-pyridine. 

To each vial was added 0 J ml DMSO, 20 pL tiiemylamine 0 -4 e^tivalents), and 1.4 
^aveoven.Ateavn^teproduc^we.ea^WI^MS.rneDMSO 

somtionswem transferred to teat tubes, and evaporated onto silica gel onder reduced 
p^.Toesfficagel^to.ubeawasplacadonSPESlcolun^a^afe.was 

riacedontopTheprodocSwempVTrffiedwrtha 

Tie fractions were pooled and solvent was evaporated. Compounds which were more 
i determined by analytic HPLC. 

is according to Formula II. The 

0 2 N 



Formula H 
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Example 
29 


R9 

H 


R6 

CF 3 


Z * 

CH 


leld(%)> 
46 


262.9 


30 


HO" \^JL 

i x 

H*^ 


CF 3 


CH 


55 


290.8 


31 


H 

X N^— OH 


CF 3 


CH 


24 


249.1 


32 


^NH 


CF 3 


CH 


62 


276.7 


33 


HO ^Y^X.^-^ 


CF 3 


CH 


65 


290.8 


34 


1 

"V 


CF 3 


CH 


23 


290.8 


35 


HO 


CF 3 


CH 


93 


325 3 


36 


HO OH 


CF 3 


CH 


78 


341.2 
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Example | 
37 


no 

u 


CF 3 


Z Vi 
CH 


ild (% M 
82 


S (-<?1) 

262.9 


38 




CF 3 


CH 


95 


305.2 


39 


V NH 


CF 3 


CH 


98 


323.2 


40 




CF 3 


CH 


98 


290.8 


41 




CF 3 


CH 


89 


385 


42 




CF 3 


l CH 


92 


290.8 


43 




CF 3 


CH 


95 


290.8 


44 




CF 3 


CH 


100 


378.1 


45 


J_6^ 


CF 3 


CH 


84 


316 
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Example 
46 


R9 

H 


R6 
CF 3 


z v 

CH 


eld ( % M 
90 


S f-OD 
262.9 


47 




CF 3 


CH 


106 


275.2 


48 




CF 3 


CH 


75 


304.3 


49 




CF 3 


CH 


69 


275.2 


50 


H 


CF 3 


CH 


76 


370 


51 




CF 3 


CH 


89 


325.3 


52 


H 

r oh 
/ 


CH 3 


N 


53 


238.0 


53 


/ 


CH 3 


N 


53 


238.0 


54 


H 


CH 3 


N 


30 


195.7 




... 
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Example 
55 




R6 


Z Yii 

N 


Id (%*MS 
60 


><-Ql) 
Z23.9 






CHj 


N 


63 


238.0 


57 




CHj 


N 


22 

-4 


238.0 


58 


HO 


CHb 


N 


88 




59 




CHs 


N 


65 


209.8 


60 




CH 3 


N 


60 


252.1 


61 




CHj 


N 


79 


252.1 


62 




CHs 


N 


89 


252.1 


63 




CHj 


N 


74 


270.4 















Example 
64 


R9 

^ ^V^OH 


R6 

CH 3 


z y 

N 


ield (% M 
84 


S (-Q1) 
238.0 


65 




CH 3 


N 


78 


332.2 


66 




CH 3 


N 


88 


238.0 


67 




CH 3 


N 


80 


224.2 


68 




CH 3 


N 


75 


238.0 


69 




CH 3 


N 


72 


209.8 






CHs 


N 


58 


223.1 


71 




CH 3 








72 


H 


CH 3 


N 


90 


272.2 


73 




CH 3 


C 


44.0 


208.9 
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74 


R9 

HO — V / 

my 


R6 

CHj 


Z Vi 
CH 


Ad (%H 
55.0 


3<-QD 
237.1 


75 




CHj 


CH 


66.0 


195.1 


76 


J 


CHj 


CH 


31.0 


237.1 

— 


77 




CHj 






223 


78 




CHi 


CH 


32.0 




79 


HO 


CHj 


CH 


27 


271.3 


80 




CHj 


CH 


25 


250.9 


81 




CHs 


CH 


27 


269.2 






CHi 


CH 


24 


237.1 


83 




CHj 


CH 


24 


237.1 


84 




ca 


CH 


24 


237.1 
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4-(2-Hydioxy- 1,1- dime%l-e%lamino>2-mefliyl-bai2Dic acid 

A suspension of 4-(2-hydroxy-l,l- dime%l-ethylamino>2-m^^ (70 mg, 

0.34 mmol) andNaOH (0.14 g, 3.4 xmnol) in water/MeOH (5 ml/8 ml) was refluxed for 4 
days. The reaction mixture was diluted with water, pH adjusted to approx. 3 with 50% aq. 
HQ. The precipitated solid was filtered off and collected, the water phase was extracted 
with EtO Ac (x 3), washed with brine and dried (MgS0 4 ). The crude product was purified 
on a sffica column with 1:1 n-heptane: EtOAc as mobile phase. This gave 39 mg (51%) 
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5 oftoMZ-Mn^-ia-a^V^^^n^be^icacidasa 
foam. M/Z 223. 



brownish 



H J 

(6-MeM-5-^2-PS^- 2 -y^ > - ta,MCnKfllylrater 

^M Mi de(8 8 0 ^7n inMl ),tfe fc y ta »e(Un J , 1 03n m c0 n DMSO3 m La. 

1 ^ ga v e 39mg(51%)of580 m gP4%)of^n^5- nito >2- P yridm-2- y ia™»> 
butiooicmeftyl ester as a yeflow solid. M/Z = 225. 



25 2-Me4.yl-N<6-n^l-5-m«vpyiiai n -2-ylamino> I »ropa n -2-ol 

ra ^ m chtaide (MeMgO (0.08 * 0.027 n-*t 0 -C B- — — " 
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5 anowed to reach room te^^ 

by adding saturated TSfKUCl. The reaction mixture was extracted with EtOAc and washed 
with H 2 0 and brine. The crude product was purified by HPLC. This gave 1.5 mg (5%) of 
2-me%l-N-(6-rr^yl-5-ni1ro- IJ yridin.2-yl amino)-propan-2-ol as yellow oil. M/Z - 225. 

1Q Example-90 
AT? Com petition B inding Assay 

Recombinanthuman androgen receptor (hAR) was extracted from Sf9 insect cells wife 
15 buffer containing 1 mM EDTA, 20 xnM K 2 HP0 4 , 8.7% glycerol, 20 mMNa 2 Mo0 4 and 
12 mM MTG at 5*1 0 7 cells/ml. The cell debris was removed by cmtrifugation and fee 
supernatant aliquoted and stored at -70 DC. 

An aHquot of AR extract was feawed on ice prior to use and diluted to approximately 02 
nM(l to 30duution)mbuffer(100rnMK n H m PO 4P H7.0 > 1 mMEDTA, 8.7% glycerol, 
20 20mMNa 2 MoO 4 and 1 mM DTT). The test ligands were diluted in DMSO as adflution 
series of 1 0 concentrations in duplicate, with 1:5 dilution between each concentration. 
Tritiated mibolerone ( 3 H-Mib) was used as tracer compound and diluted to 1 .6 nM in 1 
mM EDTA, 20 mM NazMoO., 8.7% glycerol and 1 mM DTT. To a 96-weH 
polypropylene-plate 110 ul/well of 1.6 nM 3 H-Mib, 10 ul/well test substance and 110 
25 ul/well diluted AR was added. The plates were covered and incubated at-MDC overnight 
The plates were harvested on fflters to separate bound Hgand from unbound Kgandwrth a 
Tomtec Harvester. A prewet buffer containing 20 mM ^(PO.) P H 7.6, 1 mMEDTA, v/v 
0 5% polyefeyleneimine was used to equilibrate fee filter before filtering fee samples and 
washing fee filters wife 20 mM ^(PO.) P H 7.6, 1 mM EDTA 8 times. The filters were 
30 ahowedtodryforlhour at ^SDCAscintiUafing wax was melted urx)n fee 

radioactivity retained on fee filter was measured in a Wallac Microbeta scintillation 
counter. 



( ^-taiay(l + aC50/irS) + fad,^ 

ste ^-^specmcbinding.^adMooncentetaofbmdinginhib.te, 
IC50 = concentiation of binding inhibitor at hdf-marimal binding and S = slopefictor. 

modulator compounds. 
AR Transactivation Assays 

Tie agonist and agonist properties of compounds were deternnneoosing a cell-based 

reporter gene. CV-1 cells Qddney fibroblasls) slably expressing CMV-hAR and alkalme 
phosphatose(ALP)drivenby m MMTV promoter containing an androgen response 

, ^esfcHymfc^cells'ARAFjwem.rypsini^ 

ofl 00C*»ce U sM.Thece11swemn«nseededo^^ 

seeding media and inenbated overnight in 37 C, 5% COj. 
5 mnex.day.theaeedmgme^^^^cem^nlh^^ 

Pen^)^-0anMMihole IO ne™a4d rf ton B ^10plofto*co n ^d^ 
mtodnctionmedia was then added to the wells. The cells were incubated 48 hrm 37 C, 
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5 in the absence ofMibolerone and compared to standard activation curve generated by 
Mibolerone alone. Antagonist activity was calculated from the decrease in ALP activity 
in the presence of 0.1 nM Mibolerone. EC50 and IC50 values were calculated by using a 
non-linear four-parameter fit as described above. 

10 Other assays to determine androgen receptor mediated activity of the test compounds 
include modulation of endogenous AR mediated transcription in cell culture systems; 
modulation of androgen responsive tissue effects in rodents; identification of receptor 
surface conformation changes; and binding specificity to AR versus other nuclear 
receptors. 

15 





AR_LT 

IC50 

(nM) 


ARAF 
EC50 
(nM) 


ARAF 
%AGONIST 


ARAF 

IC50 

(nM) 


ARAF 

%ANTAGONIST 


Example-1 


22.77 


26.8 


51.7 


2.1 


33.1 


Example-5 


38.06 


81.7 


29.3 


7.2 


61 


Example-8 


241.44 


374.2 


10.6 


22.3 


82.5 


Example-1 9 


130.38 






22.4 


95.6 


Example-30 


113.45 


1069.9 


7.3 


61.8 


90.9 


Example-41 


7.5 






26.7 


98.2 


Example-42 


127 






23.4 


99.2 


Example-60 


14 






3.2 


90.3 


ExampIe-69 


492.4 


nt 


nt 


nt 


nt 


Example-77 


44.5 


nt 


nt 


nt 


nt 


Example-86 


74.1 






71.1 


100 



nt = not tested 
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5 CLAIMS 

1. Use as a medicament of a compound according to Formula I 



10 




Formula I 



in which; 



ofih y d ro g«,Wogen,C 1 -C 10 a J M,C 3 .C,o cy^G-C. atonyl.C-Oo 
15 ci-C. altay.C-C. — *<*C afcynoxy.CC. »C^„ 

C,-C,„ aH Wy ffio,C 6 .C,. a iyl*io,C,C 1 o aftylsulphono, C-Cc. ate^lsu^one, C 
C,.^b^e,C s .C,o^l^ho IB ,CrC 1 oalky)sulptarid» ; C 1 -C 1 o 

C^heteroruyl, optionally subsfit^edwMiO, l,2<»r3 group, of K-wUchgmups maybe 
20 the same or different; 

^and^aro the — or differ, and md^tofly^ to the group ooosisttog 
of,hydro g on,halogen,ko to ,C 1 -C M alkyl,C J -C, cycloaDcyl, Cr-C. altooyl, C-C 4 
aJkynyl.C-C, a!koxy,C,-C 4 atonoxy,C,-C 4 aUrynoxy, C,-C 4 alkylano, C,-C 4 
25 atoyl«no,C,;C 4 afcynyUWo C,-C,„ attylsmphoncC-C. atonyMphone.C.-C,. 
alkynylsnlphona.Ce.Co aryWphone,C,-C,o aUrytadphoridcC-C. 
atenylsmphoridcC-C. alkynylsulphoride, C„ mylsulphoxide, CrC„ axyl,orC 5 - 
C M hetcro«yl, optionally suWWad^O. 1.2or3 groupaofff ^groupsnr^b. 
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5 

R 5 is chosen from the group consisting of, nitro, cyano, acetic acid, halogen, sulphonic 
acid, aldehyde, carboxylic acid or ester, phosphonic acid, or ester, 

R6 is from the group assisting oil C,-C 5 alkyl halogen, CN, C0 2 H, CHF 2 , CftF, or 
10 CF 3 ; 

Rg is chosen from the group consisting of, H, C1-C5 alkyL halogen, CHF 2 , CH 2 F or CF 3 ; 
Xischosentmmthe gro upcx)r^stingof,-NH-, -O-, -S-, -SO-, -S0 2 , -Se-, -Te- or-S-S- 

15 

Y is chosen from the group consisting of, OH, NH 2 , unbranched, branched or cyclic Ci- 
C 5 alkyl unbranched, branched or cyclic -NH(Ci-C 8 ); unbranched, branched or cyclic 
N(C,.C 8k -NH(C 6 aryl), -N(C 6 aryl) 2 , -NH(C,.C 5 heteroaryl), and -N(C,.C 5 heteroaryl) 2 
or a bioisosteric equivalent; 

20 

Z is chosen from the group consisting of, CR7, N, or O; 
R 7 isH,orCi-C 5 a]kyl; 

25 R a represents a member selected from the group consisting of, hydrogen, halogen, -CN, 
C0 2 H, CHO,N0 2 , -NHa.-NH(CiJC4);N^ 
s heteroaryl), and -N(Ci-C 5 heteroaryl) 2 or a bioisosteric equivalent; or a 



30 2. Use according to claim 1, wherein R, or/andR 2 are H, (S)-methyl, memyL (R)- 
ethyL (S)-ethyL ethyl (R>propyl (S>propyl propyl (SQ-butyL (S> 1 -methyl-propyL (S)- 
2-methyV-propyl, (R>isopropyl (S)-isopropyL isopropyl, cyclopentyL -(CH 2 ) 2 SMe, (R)- 
CH 2 SCH 2 Ph, ( S ) -benzyl 4-chloro-ben2yl , (S>3-methyl-l-H-indole or (S)-phenyU 
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5 3. Useaccordmgtoenherofthepr^ 
group consisting oi 
phenyl, or keto. 



10 4. Useaccoxdingtoanyo^^ 

5. Useaccordingto any of the pn^g claims wherein Rs is N0 2 , CN, CH 2 CN 
or C0 2 H; 

15 6. Useaccoidmgtoa^yoflhep 

7. Use according to any of the preceding claims wherein R 7 isH or Me; 

8 . Use according to any of the preceding claims wherein Rs is H or methyl; 

20 

9 . Use according to any of the preceding claims wherein XisNH; 

10. Use according to any of the preceding claims wherein Y is H, -OH, -OMe, -N 
(CH 2 CH 3 ) 2 , piperidine, or 4-nitro-2-ylamino; 

25 

1 1. Use according to any of the preceding claims wherein Z is CR? or M; 

! 2 . Use according to any of the preceding claims wherein the compound is 

chosen from the group consisting of, 

30 

2-Me1hyl-2-(4-rutro-3-tri^^^ 

[l-(4-Nitro-3-trffl^^ 

(S)-2-(4-Niho-3-trifluorome%l-phenylamino^ 




5 (S)-2-(4-Nitro-3-1rifhicm)me%l-plienylaniino>buta^ 1-61; 
2-Me%l-2-(3-hydroxy-4-iiitix>phemylamino>propanr 1 -ot 
[l-(3-Me&yl-4-iutro-phenylammo>(^clopm1y]]-meflianol; 
(S)-2-(3-Meftiyl^-iiitto-phenylamino>butaiirl-ol; 
2-Methyl-2-(6-methyl-5-nitro- P )Tidine-2-ylamino)-propan-l-o^ 

10 [i-(6-Mefliyl-5-nilio-pyridme-2-ylanmM^ 
(S)-2-(6-Methyl-5-mtro-py^^ 

(S) -2-(6-Me%l-5-nitiD-pyridine-2-ylainmo>3-phenyl-propa^ 1 -ol; 
(S)-2-(6-Me%l-5-nitio-pyridin-2-ylaniino>butan-l-ol; 

(DL) .3-(4-CWoro-phe n y])-2-(6-methyl-5-nitro-pyrid^ -propan-l-ot 
15 (S)-2-(6-Me%l-5-ni1ro-2-pyridm-2-ylaniino>propionic acid; 

(S>2-(6-Me%l-5-iri1ro-pyridin-2-yto 

2-(2,3-Dirne%l-4-mtio-phenylam^ 1 -ok, 

(S)-2-(3,5-I^etyl-4-nitn>pbmylaiiiino>butaitl-ok 

4-(2-Hydioxy- 1 J-dime%l-emylamino>2-tn^uo^ 
20 4-(l-Hydroxymefcyl-cycl^ 

(S)-4-(l-Bydroxyme1hyl-cycl^^ 

(R>4-(l-Hydroxymemyl-bi^ 

(S)-4-(l-Hydroxyme&yl-bu1ylamino>2-1rffluoronie% 

[4-((S)- 1-Hydroxymefoyl^ 
25 [4-((R>l-Hydro^e%l-butylammo>2-1rifhioiome 

[4-((S>l-HydraxymeibyW^ 
4-(2-Hydroxy-l,l-dime1hyl-e%lannn^^ 
6-(2-Hydroxy- 1 ,l-dimea^-e%lamino>2-me^ 
4-(2-Hydroxy- 1 ,1 -dimefcyl-e%lanmo^^ 
30 and compounds having fee formula: 
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* which R> , R6 and Z are as defined in the following table: 
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R9 


R6 


Z 




CF 3 


CH 




CF 3 


CH 


H 


CF 3 


CH 




CF 3 


CH 




CF 3 


CH 


/ 

-v 


CF 3 


CH 


HO 


CF 3 


CH 


HO OH 


CF 3 


CH 
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HQ 


R6 1 

CF 3 


CH I 








CF 3 


CH 






/S>^^>>y^ OH 


CF 3 


CH 








CF 3 


CH 








CF 3 


CH 








CF 3 


CH 








CF 3 


CH 






H 


CF 3 


CH 






o 


CF 3 


CH 
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H 


R6 

CF 3 


Z 

CH 




CF 3 


CH 




CF 3 


CH 




CF 3 


CH 


o- ^ 

H 


CF 3 


CH 




CF 3 


CH 


H 

/ 


CH 3 


N 




/ 

HO-VV 


CH 3 


N 


H 


CH 3 


N 
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U9 


R6 


Z 

N 




Cft 


N 


"V 


CH3 


N 


I HO 


CHj 


N 


1 ^j. T 


CH» 


N 






N 




CHs 


N 


T JC 


CHb 


N 




Cft 


N 
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R9 


R6 

CH 3 


Z 
N 




CH 3 


N 




CH 3 


N 


OH 


CH 3 


N 




CH 3 


N 




CH 3 


N 




CH3 


N 




CH 3 


N 




CH 3 


N 




CH 3 


CH 
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H9 
HN •* 


R6 

CH 3 


Z 

CH 








CHs 


CH 








CH3 


CH 








CH3 


CH 






— 


CKb 


CH 






HO __, 


CH3 


CH 








CH3 


CH 








CHs 


CH 








CH3 


CH 






2 . 


CHj 


CH 








CHj 


CH 
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R9 

H 


R6 

CH 3 


Z 

CH 








•'V 


CHj 


CH 




IZZZ 


H 



4-(2-Hydioxy- 1 ,l-dime%l-e%lamino>2-me%l-benzoic acid; 
(6-Me%l-5-m1io-2-pyridjn-2-ylammD)-birtionio methyl ester, 
10 2-Me%l-N-(6-me%l-5-nitro-pyiidiii-2-yl amino>propan-2-ofc 
or a pharmaceutical^ acceptable salt thereof 

1 3 . A compound as defined in Formula I of any preceding claim provided that it is 




14. A pharmaceutical composition containing a compound as defined in Formula I of any 
20 preceding claim. 
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5 15. Use of a compound as defined in Formula I of any preceding claim for manufacturing 
a medicament to be used in the treatment of a disease caused by a disturbance in the 
activity of the androgen receptor. 

1 6. Use according to claim 1 5 wherein the disease is caused by an increase in androgen 
10 receptor activity. 

17. Use according to claim 15 or 16 wherein the disease is chosen from the group 
consisting of, prostate cancer, lipid abnormaUties, cardiovascular disease and 
psychological abnormalities, male pattern baldness (alopecia), benign prostatic 

1 5 hyperplasia (BPH) and acne, hirsutism, amenorrhea , hypogonadism, anemia, diabetes, 
defects in spermatogenesis, cachexia, osteoporosis, osteopenia, and muscle wasting. 
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ABSTRACT 

The present invention relates to novel compounds which are active as antagonists or 
partial antagonists of the androgen receptor, and to the use of such compounds in the 
of medicine. Furthermore, the compounds can be used for preparing medicaments fc 
treating diseases related to disturbances in the activity of the androgen receptor. 
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